Background. Review of the literature reveals a need to develop a questionnaire that measures patient perceptions of factors impacting continuity of care following discharge from hospital. Such a measure has the potential to guide quality improvement initiatives related to continuity of care.
Introduction
Continuity of care from one health-care setting to the next is a major concern as health-care systems become increasingly complex and fragmented. When transitions in care occur, gaps in care are common with the potential for morbidity and mortality [1, 2] . Haggerty et al. [3] conducted a comprehensive review of multidisciplinary research in the area of continuity of care. In their review, they distinguished among three forms of continuity of care. Informational continuity refers to the use of information (medical and personal) to provide appropriate client care over time, relational continuity refers to the consistency and quality of relationships between clients and providers as a means to connect care over time and management continuity refers to the provision of timely, coordinated and complementary services responsive to client needs connecting care over time.
Despite an improved understanding of and consensus that continuity of care is essential to health-care quality [4] , there are few questionanires available that capture patient perceptions of continuity of care. Patient questionnaires have the potential to identify areas where care processes can be significantly improved. As recipients of care, patients are in an ideal position to report on factors that could impact on whether care is continuous, smooth or connected over time. For instance, they can report on the quality of relationships with providers that would encourage them to continue with care. They can also observe whether information was passed on from setting to setting or provider to provider. Further, they can report on the management of health-care documents, follow-up appointments and their observations about consistency and quality of communication among various providers. All of these dimensions may be best judged by the patient. Provider attempts to connect care over time and prepare the patient for discharge may be incompletely understood without garnering the patient's perspective.
Previously, we developed a measure of continuity of care, the Heart Continuity of Care Questionnaire, to allow for systematic examination of cardiac patient perceptions of varying aspects of continuity of care [5, 6] . The questionnaire was developed through review of the literature and refined by interviews with patients and providers. Based on this feedback, the questionnaire included items on perceptions of: (a) Information on Heart Condition, (b) Information on Medications, (c) Information on Physical and Dietary Needs, (d) Communication Among Providers, (e) Preparation for Discharge, (f ) Post-hospital Care, (g) Post-hospital Review of Treatment and (h) Receipt of Conflicting Information. In the preliminary research on the measure, the questionnaire was found to provide reliable and useful information about patient care among individuals previously hospitalized and diagnosed with congestive heart failure and atrial fibrillation [6] . Follow-up study of the questionnaire revealed that the items addressed three general areas of care corresponding to informational, relational and management continuity. The scales had good reliability (subscales a ranged from 0.80 to 0.93) and demonstrated known groups validity in that continuity of care scores were lower for patients with more severe medical symptoms.
In this study, our aim was to adapt this questionnaire to be used with other patient populations since continuity of care is also relevant for patients with other health conditions. This paper describes the development of a broader Patient Continuity of Care Questionnaire (PCCQ) and tests of the reliability and validity of this measure in two different patient groups. We studied Orthopaedic inpatients, who had multiple disciplines involved in their care, and Family Medicine inpatients, who were older, suffered from multiple comorbidities and experienced longer lengths of stay due in part to difficulties in discharging patients to the care of community providers. This research was approved by the University of Regina Research Ethics Board and the Regina Qu'Appelle Health Region Ethics Board.
Method Participants
A total of 204 patients discharged from either an Orthopaedics unit at one hospital or a Family Medicine unit at a second hospital participated in the study. Participants were eligible to participate if they were over the age of 18; participants were excluded if in need of palliative care, cancer clinic care, transplant care, chronic renal failure care or psychiatric care. These patients were excluded since they are followed by the same team of providers over time, thus not allowing for the study of continuity from hospital providers to community providers.
Measures
The PCCQ (Appendix 1, online supplementary material) was developed by revising the Heart Continuity of Care Questionnaire. This questionnaire includes questions about the provision of information about the patient's heart condition, medications, precautions related to diet and exercise, discharge planning, post-hospital care, post-hospital review of treatment, receipt of conflicting information and communication among providers.
In adapting the Heart Continuity of Care Questionnaire to the PCCQ, modifications were made based on feedback from 29 experts across Canada. These experts were asked to provide us with input on continuity of care if they: (1) had published research on continuity of care or (2) were identified by a health-care administrator as having relevant expertise. The individuals resided in various Canadian provinces and had a variety of backgrounds: administrators/managers (n ¼ 17), nurses (n ¼ 4), physicians (n ¼ 3) and researchers (n ¼ 5). Individuals were asked what factors they felt were essential to continuity of care. This information was then used to modify the Heart Continuity of Care Questionnaire. The wording of the items was made more general so that the questionnaire would be applicable to multiple health conditions. The questionnaire was also separated into two sections to address the aspects of care prior to discharge (27 items) and following discharge (14 items). Some items on the Heart Continuity of Care Questionnaire were condensed into fewer items (e.g. four items that addressed information on medications were condensed into one item, four items addressing receipt of conflicting information were condensed into one item, seven items addressing posthospital review of treatment were condensed into two items). In addition, to better address relationships with providers, nine items addressing relational continuity were added to assess patient perceptions of the relationship they had with their health-care providers both within the hospital and the community, including satisfaction with emotional support, information and opportunity to talk and raise questions, as well as confidence in providers, and a sense of being understood and feeling known by providers. Other items added addressed various support services/materials (four items), the involvement of informal caregivers in care (three items) and the completion and distribution of necessary forms (three items).
Like the Heart Continuity of Care Questionnaire, each item on the PCCQ was rated on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree), as well as the option to choose not applicable. A respondent who did not receive services following discharge would choose the not applicable option.
In addition to the PCCQ, patients also answered questions about their background (i.e. age, gender, marital status, education, work status and whether they were residents of the city where the hospital was located). They also completed the Patient Reactions Assessment [7] , a measure which assesses client satisfaction with physicians using three scales: (a) the Patient Information Index, which measures client satisfaction with the information given by the physician; (b) the Patient Affective Index, which measures client satisfaction with the emotional support from the physician and (c) the Patient Communication Index, which measures client satisfaction with the communication abilities of the physician. Alpha coefficients for the scales were as follows: 0.85, 0.85 and 0.82, respectively.
Patients also completed the Short Form-8 Health Survey (SF-8) [8] , which results in summary measures of physical and mental health, with higher scores indicating better functioning and well-being. The SF-8 is reported to be both reliable and valid [8] .
Procedure
A staff member from each unit asked eligible patients if they would participate. Those patients who consented were interviewed and received the questionnaires in their home approximately 4 weeks after discharge. In some cases, family members or personal guardians (nine from Family Medicine and one from Orthopaedics) assisted in providing responses for patients who desired such support. Patients were also asked for permission to have a nurse review their charts for information on length of stay, whether they received home care upon discharge, whether they received educational materials and whether they had been readmitted within 4 weeks of discharge.
Hypotheses
It was hypothesized that the factor structure of the PCCQ would resemble a recent conceptualization of continuity of care and has scales assessing the informational, relational and management aspects of continuity [3] . Construct validity of the PCCQ was expected to be demonstrated through moderate positive associations with the Patient Reactions Assessment [7] , a measure of satisfaction with relationships with physicians. We also anticipated that the PCCQ might be related to SF-8 [8] subscales, but these correlations were expected to be weak, since the PCCQ is a measure of care provision and the SF-8 measures health status. Furthermore, we expected that the PCCQ scores would differ as a function of certain patient variables. We expected scores to be lower for patients who had more complex conditions (e.g. Family Medicine inpatients hospitalized for management of complex medical conditions compared with Orthopaedic surgical inpatients). Furthermore, we expected that the ratings would be lower for those with longer lengths of stay, since longer lengths of stay are typically a result of more complex conditions.
Statistical analyses
Analyses were undertaken using SPSS 11.0. Item analysis involved the examination of completion rates, means and standard deviations. We also calculated the percentage of patients expressing disagreement with an item (e.g. strongly disagree or disagree). Principal components analysis was used to examine the factor structure of the measure. Subscales resulting from this analysis were assessed for reliability using Cronbach's a. Pearson's product -moment correlations were calculated for continuous variables. Similar to previous authors [9] , we defined a strong correlation as .0.70, moderate to substantial as 0.30 -0.70 and weak as ,0.30. Because of the many hypotheses tested, we only attributed statistical significance to P 0.01. Analysis of variance was used to examine whether subscale scores differed as a function of various patient characteristics (i.e. male versus female, married versus non-married, high school completion or not, retired or non-retired, urban versus rural residence, Orthopaedics versus Family Medicine unit, home care or not upon discharge).
Results

Patient characteristics
Participants averaged 64.9 years of age (SD ¼ 17.4). The majority were female (n ¼ 122; 59.8%), and most were also married/common law (n ¼ 116; 56.9%). The majority had a high school diploma or higher (n ¼ 133; 66.7%). With regard to employment, most were retired (n ¼ 118; 57.8%). Patients were hospitalized for management of a variety of conditions. Half of the patients (n ¼ 102) resided in the city where the hospital was located, whereas the other half resided outside of the city. In the Family Medicine unit (n ¼ 50), the primary diagnoses were: respiratory or pulmonary (n ¼ 13; 26%), infection (n ¼ 9; 18%), orthopaedic (n ¼ 7; 14%), cardiovascular (n ¼ 6; 12%), gastroenterological (n ¼ 6; 12%), haematological (n ¼ 3; 6%), urological (n ¼ 2; 4%), chronic disease (n ¼ 2; 4%) or dehydration (n ¼ 2; 4%). The average length of stay in hospital was 19.10 days (SD ¼ 9.53; range 4 -63). Most participants were discharged directly to their homes (n ¼ 39; 78%), with the remainder being discharged to a location providing support (i.e. convalescent care, personal-care home, apartment complex with supports). Approximately half (n ¼ 28; 56%) of Family Medicine participants received home care upon discharge. Among the Orthopaedic participants (n ¼ 154), hospitalization occurred for the following reasons: fracture (n ¼ 50; 32.5%), knee replacement (n ¼ 49; 31.8%), hip replacement (n ¼ 36; 23.4%), back (n ¼ 8; 5.2%), knee (n ¼ 6; 3.9%), foot (n ¼ 3; 1.9%), or elbow (n ¼ 2; 1.3%) surgery. The average duration of hospital stay was 8.27 days (SD ¼ 5.15). The majority of participants were discharged directly home from the hospital (n ¼ 141; 91.3%) with only a small number (n ¼ 31; 20.1%) receiving home care. Only 10% (n ¼ 21) of all patients had no documentation of educational materials on their chart. Only 4% (n ¼ 9) of patients were readmitted within 4 weeks of discharge from hospital for the same condition. Table 1 reproduces the original 41 items of the PCCQ with item statistics. Twenty-seven items were answered by 95% of the patients (i.e. 193 out of 204 participants gave a response other than not applicable). Over 50% of patients did not feel they or their caregiver had been informed of patient resources/supports and educational materials that would help ensure care was continuous. Over 30% of patients reported that upon discharge they were not provided with key information to help them manage their care after discharge (e.g. they did not feel they were told about nonurgent symptoms and how to cope with these, were not given information about urgent symptoms and whom to n varies for each item as patients were able to indicate if the item was not applicable to their care. Items were rated on a scale from 1 (strongly disagree) to 5 (strongly agree). Higher mean scores reflect more positive perceptions of care. Higher percentages reflect higher number of patients who have negative perceptions of care.
Item analysis
contact for these symptoms, were not told about clinical findings that could impact their future health care or were not given dietary instructions to manage their health condition). Similarly, over 30% of patients reported that their treatment had not been reviewed by their physician since they were discharged. Approximately 20% of patients felt that they had not been provided with information on their prognosis, restrictions in activities or treatment requirements after discharge. As many as 20% of patients reported that a concrete follow-up plan had not been developed or that they (or their caregivers) were not involved in the preparation of the follow-up plan. Lastly, 20% of patients reported that they had not been reminded of important appointments.
Factor analysis
To examine the factor structure of the scale, we used only those items completed by 95% of participants (n ¼ 193). One exception to this exclusion criterion was that we included an item concerning medication (item 6: given information on medications) even though it was only completed by 186 participants. Given the importance of medication management to continuity of care, it was felt that this item should not be excluded from the analysis. Kaiser's measure of sampling adequacy was 0.83, indicating that the 27 PCCQ items were appropriate for principal components analysis. The eigenvalues greater than 1 were as follows: 8.74, 2.59, 2.23, 1.74, 1.35 and 1.19. Since the eigenvalue greater than 1 criterion typically overestimates the number of factors to be analysed [10] , we also performed parallel analysis [11, 12] using both mean and the 95th percentile eigenvalues to determine the appropriate number of factors to retain. This analysis supported a six-factor solution. These six factors accounted for 66.05% of the variance prior to rotation, with factor 1 accounting for 32.36% of the variance, and subsequent factors accounting for 9.61, 8.28, 6.44, 4.99 and 4.39% of the variance, respectively. The magnitude of the communalities indicated that the factors accounted for a substantial proportion of variance in the majority of items.
Examination of the simple structure following oblique rotation ( promax) revealed there were no items that crossloaded on more than one factor with a factor loading of greater than 0.40 (Table 2 ). This is positive in that items that load on more than one factor suggest a poor factor structure. There were two hyperplane items, which refer to items that do not load on any factors ('All providers gave me consistent information about my care' and 'I was provided with information on restrictions in activities'). All factors had at least three items with loadings greater than 0.40. Given the apparent appropriateness of the six-factor solution, factor content was examined by attending to items that had salient loadings that were greater to or equal to 0.40 on a factor. 
Subscale analyses
The six-factor solution was further supported by adequate alpha coefficients of 0.88, 0.82, 0.85, 0.76, 0.71 and 0.68 for each factor, respectively. To further assess the PCCQ, we assessed the inter-correlations among the PCCQ subscales (Table 3) . PCCQ subscale scores were created by calculating the average scale scores on the pertinent items. Generally, moderate correlations were found among the PCCQ subscales. The strongest correlations were found among the Relationship in Hospitals and Information Transfer and We explored whether there were statistically significant differences among subscale mean scores using repeated measures analysis of variance; a statistically significant effect was found, P , 0. 
Correlations
To further assess the PCCQ, we calculated the correlation coefficients among the PCCQ subscales and other continuous variables measured in the study (Table 4) . Supporting the convergent validity, the PCCQ subscales were correlated with the PRA subscales which captures the ratings of the patient -physician relationship. The correlations were generally moderately strong. All relationships among PCCQ and Patient Reactions Assessment subscales were statistically significant with only a few exceptions. The Management of Forms subscale of the PCCQ was not correlated with the measures of physician affect or physician communication. Also the PCCQ Management of Communication Among Providers was not correlated with the ratings of physician communication.
Supporting the divergent validity of the PCCQ, the Physical subscale of the SF-8 was not related to the PCCQ subscales. The Mental Health Subscale of the SF-8 was correlated only with Relationships in Hospital and Information Transfer scores. These correlations were generally moderate showing that the greater the perceptions of continuity of care in these areas, the greater the self-rating of mental health.
Age and length of stay, continuous background variables, were also examined for their relationships with the PCCQ subscale scores. Younger patients had higher scores on the Information Transfer subscale. Length of stay was significantly correlated with several PCCQ subscales. Patients with shorter lengths of stay had higher scores on subscales measuring Relationships in Hospital, Information Transfer and Management of Follow-up.
Group comparisons
Analysis of variance was used to examine whether different patient groups differed in PCCQ subscale scores (Table 5) . PCCQ subscales scores were not significantly different among males and females, those with or without a high school education or those who were or were not retired.
A number of patient groups differed in their ratings on the Information subscale. Married participants differed from non-married participants in ratings of Information, with married individuals giving higher ratings to the Information (P , 0.01). Individuals residing in the city compared to those residing outside of the city gave lower ratings to Information (P , 0.01) as well as Relationships in the Community (P , 0.01). Orthopaedic patients compared with Family Medicine patients gave higher ratings to Information (P , 0.01) and also Management of Follow-up (P , 0.001). Finally, patients who received home care after discharge compared with those who did not gave lower ratings to Information (P , 0.01).
Discussion
This initial study of the PCCQ suggests that the questionnaire has considerable potential for capturing patients' perceptions of factors related to continuity of care. Item analysis revealed that by examining the 41 items, it was possible to identify areas that could disrupt the continuity of care. Providers interested in improving continuity of care could easily use item analysis of the questionnaire to identify areas for improvement of care related to continuity of care. Using this method of analysis, in this particular study, we identified numerous areas for improvement. As an example, we found that over 50% of patients did not feel they or their caregiver had been informed of resources, supports and educational materials that would help ensure continuous care. Furthermore, as many as 30% of patients reported they were not provided with key information upon discharge to help with continuity of care (e.g. they were not told about nonurgent symptoms and how to cope with them, they had not been given information on urgent symptoms and whom to contact for these symptoms, they were not told about clinical findings that could impact their future health). It is likely that administering the questionnaire and reviewing the percentage of patients who disagree with items could help providers identify areas where improvements could be made to reduce gaps in continuity of care post-discharge. Further analysis of the PCCQ revealed that 27 of the items were common to most patients who were studied and therefore could be used to develop subscales of continuity of care. The factor analysis of these items identified six factors. Examination of the content suggested that the factors could be labelled in a manner consistent with the three areas of continuity identified by Haggerty et al. [3] . They in their multidisciplinary review of the literature recognized that continuity of care is multifaceted and does not represent a single construct. Factors 1 and 3 had questions that pertained to relationships with providers in hospital (factor 1) and the community (factor 3) reflecting Relational Continuity. Factor 2 consisted of items concerning provision of information to patients in order to ensure care is continuous and thus pertained to Informational Continuity. appointments and management of communication among providers.
In this study, we created a mean subscale score for each factor. These mean subscale scores correspond to the 1 -5 response scale, with higher scores reflecting more positive perceptions of care. The advantage of creating mean subscale scores is that it allows us to compare ratings on mean subscale scores even though each scale has a varying number of items. Examination of the mean scores on the factor scores in this study yielded interesting information. In particular, patients in this sample obtained higher scores on subscales reflecting Relationships within Hospital and Relationships in the Community as well as Management of Follow-up. They obtained significantly lower scores on scales reflecting Information Transfer, Management of Follow-up and Management of Communication Among Providers. Others who use the PCCQ in the future could potentially use the mean subscale scores to create a 'continuity of care profile', which could be used to identify general areas where improvements need to be made (e.g. Information Transfer, Management of Follow-up) and could also be tracked over time.
In terms of relationships among subscales, although we found that the subscales scores are correlated in this study, the pattern of correlations and the factor structure suggest that the measure is capturing distinct facets of continuity of care. Examination of the pattern of correlations suggests that some of the dimensions are more related than others. The strongest correlations, for instance, were found among subscales assessing the Relationships in Hospitals, Information Transfer and Management of Communication Among Providers. It would seem that patients feel more positively about providers in hospital when providers also do a good job providing patients with information and communicate consistently and effectively with each other.
In addition to providing information on the factor structure of the PCCQ, this study supported the internal consistency of the subscales and provided further information demonstrating the validity of the scales. For example, according to our hypotheses and consistent with convergent and divergent validity (e.g. similar measures correlate more strongly than divergent measures), ratings of information, affect and communication of the physician from the Patient Reactions Assessment measure correlated with the PCCQ subscales more strongly than measures of mental and physical health status.
Also of interest in this study was that Information subscale appeared to vary as a function of several patient variables. In particular, patients who were older, single, residing in the city, inpatients on Family Medicine Unit and provided with home care upon discharge gave lower ratings to the information they received compared with other patient groups. The findings are not causal in nature, but could reflect that care is less complicated among younger patients and information transfer is less of a concern when patients are married and have this additional support. We unexpectedly found that ratings were higher among patients residing outside of the city and those who did not receive home care; upon reflection, this may suggest that more attention is given to patients being transferred out of the city or when home care is not involved when it is evident that patients are at risk of discontinuity in care. Overall, findings such as these suggest that it may be possible to use the PCCQ scales to identify vulnerable groups who require further resources when it comes to transfer of information.
As noted in the introduction, the PCCQ was based on the Heart Continuity of Care Questionnaire [5, 6] . Although revisions were made to Heart Continuity of Care questionnaire to allow it to be used with other patient groups, it appears that the psychometric strengths of the questionnaire have been retained. The PCCQ like the HCCQ has evidence to suggest that the items address general areas of care corresponding to informational, relational and management continuity. In both cases, reliability and validity of the scales were supported. Furthermore, both measures appear to have practical value allowing for identification of areas of care that require improvement. More specially, with both measures, lower subscale or item scores may reflect areas that could be targeted for improvements in continuity of care.
Taken together the results of the present study suggest that the PCCQ captures patient perceptions of factors related to continuity of care. At this time, given that the PCCQ is still early in its development, we recommend that the full 41 items be administered. This full measure allows for a more systematic examination of the nature and extent of problems in continuity of care compared with the 27-item version. That said, if time is a constraint, then the 27-item version still provides considerable information. Both the 41-item and 27-item versions allow for the examination of subscale scores that are likely to be of significant value in studies evaluating interventions aimed at improving continuity of care.
This study has some limitations. The study sample was made up of patients discharged from an Orthopedics unit and a Family Medicine unit. Thus, the findings may not be applicable to other patient populations. On the other hand, these patients had a wide variety of medical primary diagnoses and co-morbid conditions. A volunteer effect may also have impacted our study results meaning that those agreeing to interviews may have been different from the target population. It is also important to note that the PCCQ is only appropriate for patients who demonstrate a certain degree of independence in their care. Other measures are needed for patients who have difficulties communicating (e.g. focused on caregiver perceptions). Finally, this represents a preliminary study of the PCCQ and a further study of the validity of the measure is needed.
In particular, in future studies, further information on the construct validity of the PCCQ should be collected. It would be helpful to examine how the PCCQ compares with another measure of continuity of care, such as the Care Continuity Index [13] . This index has 12 items and provides a brief indication of the patient's perceptions of continuity of care and therefore would represent an interesting comparison. Also of interest is further comparison of the PCCQ with measures of patient satisfaction, such as the Client Satisfaction Questionnaire [14] , which is a well-validated instrument of service evaluation. It consists of eight questions about general satisfaction (e.g. how would you rate the quality of service you received). The PCCQ primarily asks about whether aspects of care took place (e.g. provision of information), but also has some questions addressing general satisfaction with care (e.g. satisfaction with emotional support), and therefore should likely correlate at least moderately with patient satisfaction measures.
The PCCQ also needs to be examined for generalizability and utility with other patient groups and in other organizations. Furthermore, it should be examined for its ability to detect problems and measure improvement over time. It may also be beneficial to study the PCCQ using other modes of administration. In this study, we chose to conduct in-person interviews, but it is also quite possible that information could be compiled over the Internet or by phone or mail. The optimal timeframe for evaluation of post-discharge continuity of care could also be examined. In this study, we used a 4-week timeframe; however, other timeframes (shorter or longer) could also be studied.
Conclusion
The PCCQ was found to have adequate psychometric properties for measuring continuity of care. The PCCQ appears to encompass the theoretical components of relational, informational and management continuity. Further study is needed to support the validity, generalizability and utility of this instrument, but the current results suggest the PCCQ may be of value for identifying negative perceptions of factors that may interfere with continuity of care.
